A random sample of 628 Web pages registered with Yahoo! was analyzed for use of META tags and specifically the DESCRIPTION tag; 357 contained META tags and 163 used the DESCRIPTION tag. Some of the descriptions greatly exceeded typical length guidelines of 150 or 200 characters. A minority duplicated exactly phrasing found in the visible text; most repeated some words and phrases. Noun phrases were slightly more common than complete sentences. Content usually related to responsible corporate bodies and their products and services; information about the page or site itself was included in about one-third of descriptions.
Introduction
The aim of the research reported on in this paper is to investigate, in a preliminary way, how people and organizations summarize their own Web pages; specifically, how and to what extent they make use of META tags for this purpose.
The background to the present investigation is the author's research over the past number of years aimed at developing a prototype computerized abstractor's assistant [1] [2] [3] [4] [5] . As a kind of writer's assistant, such a software package encompasses a simple word processor and other general writer's tools [6] . The functioning of these writing-assistance tools is, however, designed specially to fit the needs of abstractors and writers of other kinds of short summaries. In addition, the package integrates tools, such as an automatic extractor, related specifically to the task of summarizing. In addition to the author's own work, Paice [7] has given a list of desirable features.
Suggestions for purely automatic abstracting methods, as surveyed by Paice [7, 8] , Endres-Niggemeyer [9] and Pinto and Galvez [10] , do not show immediate promise of totally superseding human effort. A hybrid system, in which some tasks are performed by human abstractors and others by software, thus appears to be an appropriate short-term goal.
Among other things, it is expected that the study of Web page authors' actual practice in summarizing their documents in META tags will provide useful input into the design of software to assist in this process. This expectation is based in part on an assumption that author-created descriptions will reflect features that authors and other users may consider desirable.
The study of Web page descriptions may also have other benefits. For example, it may be of value to browser designers to know whether introducing a feature to display the description as, say, the title is commonly displayed in the caption bar, would in fact benefit visitors to a substantial number of Web sites (cf. [11] ).
One question certainly addresses the types of information that are included in descriptions. For abstracts, the National Information Standards Organization (NISO) standard [12] specifies that informative abstracts, which are generally used for reports of experimental investigations, inquiries and surveys, should state the purpose, methodology, results and conclusions. Even for scholarly works, however, these content categories may not all be appropriate. The work of Tibbo [13] indicates considerable variation in abstract content types between disciplines. Other work on analyzing the content and language of abstracts has been done by Salager-Meyer [14] and Kaplan et al. [15] .
In addition to content, the forms of discourse adopted in descriptions seem to be worthy of investigation. In analyzing types of discourse, it seems unlikely that the deep intentions of the authors can necessarily be determined reliably, but the surface meaning can be identified. In other words, we can identify the locutionary acts involved in a description without always being able to pin down the illocutionary acts [16] . In fact, quite apart from the difficulty of plumbing an author's real intentions, these may differ depending on the reader. For example, a command to telephone the office of a company may implicitly be restricted to those in a certain area who are interested in the company's services and willing and able to pay; the author does not really want calls from everyone in the world who sees the page.
Other aspects of the content of Web pages have been studied by various researchers. For example, Haas and Grams [17] , who looked at 331 randomly selected pages, concentrated on characteristics of the anchors found in them.
Different search and registration services make different recommendations regarding describing a Web page when submitting its uniform resource locator (URL). Some services, such as Yahoo! [18] and Excite [19] , specify that they do not look at META tags. Infoseek's Go Network [20] notes that the DESCRIP-TION tag may be used to specify an exact description, which will not appear on the Web page itself, and sets a limit of 200 characters on its length. The example that it gives is of a noun phrase indicating the type of page and briefly identifying the subject matter: 'Home page for The Kids In the Hall, Canada's funniest comedy group'. (In an experiment by Turner and Brackbill [21] , addition of a KEYWORDS META tag improved retrievability of Web pages on Infoseek and AltaVista, but that of a DESCRIPTION META tag did not.) HotBot [22] states that descriptions should be limited to 150 characters, notes that META tags affect page ranking and warns that the HotBot engine will downgrade the ranking if it detects spoofing (e.g. word repetition or tags unrelated to actual content). Microsoft [23] shows a short description consisting of the type of company and the city in which it is located; it also notes which of some major search engines use META tags and which do not. SubmitWolf PRO [24] gives an example of quite a long description, consisting of three complete sentences followed by a substantial verb phrase.
Other sources of information on META tags also give various advice on, and examples of, the DESCRIPTION tag. The FIREBALL META tag generation service [25] specifies a maximum length of 256 characters. AAA Internet Promotions [26] warns that many search engines use only the first 200 characters and also advises putting the most important facts or keywords at the beginning. The META MEDIC tag checker [27] warns if a description is more than 200 characters in length (though it recommends that the KEYWORDS tag be between 300 and 500 characters). In the Web Developer's Virtual Library, Richmond [19] gives an example of a 35-word description consisting of a noun phrase describing a site's contents, with plenty of keywords. Vancouver Webpages [28] defines the description as being 'short' and in 'plain language' and states that it is: 'Particularly important if your document has very little text, is a frameset, or has extensive scripts at the top'; the example given is a three-word noun phrase describing a company. Dr. Clue [29] indicates that a description is: 'Up to a paragraph', which 'should enable the person looking at it to easily determine the content (and thus their interest) of the series of documents it leads into'; here, the example is a 27-word verb phrase describing the content of a site. Clark [30] urges authors to include several of their keywords in the description; his sample description is a thirteenword statement about the page, beginning with the expression: 'This page is about'. Sullivan [31] gives a similar sample eleven-word description of information content, beginning with the expression: 'Everything you wanted to know about'; he also warns [32] that those using trademarked terms in META tags in what seems a deceptive manner may be subject to lawsuits.
Software products designed to assist in Web page creation rarely provide any aid in creating DESCRIPTION tags. An exception is Corel WordPerfect [33] , which copies the contents of the 'abstract' property of the document into the DESCRIPTION tag when exporting in hypertext mark-up language (HTML) format. Microsoft Word [34] allows a 'comments' property to be added to a document, but exports this to HTML in the DOC-COMM tag. A number of packages allow a 'comments' property, but do not export it to HTML. The GenePage software [35] uses a list of Web pages to generate automatically a home page that includes a KEYWORDS META tag, but not a DESCRIPTION tag.
It may be noted that there is also a DESCRIPTION element in the Dublin Core [36] , defined as: 'An account of the content of the resource', with the further comment that it 'may include but is not limited to: an abstract, table of contents, reference to a graphical representation of content or a free-text account of the content'. As a META tag, this element would appear in standard form with the name DC.DESCRIPTION.
Methodology
In order to estimate the total variety of use of the DESCRIPTION META tag, it was considered desirable to obtain a broad, representative sample of publicly available Web pages and especially of those pages that employed META tags and the DESCRIPTION tag in particular. A survey of the following search engines (in December 1999) showed no feature on any that permitted searching for specific META tags: About.com, Aeiwi, All-In-One, Alphasearch, AltaVista, Askjeeves, Britannica Internet Guide, Diabolos, Direct Hit, Dogpile, E-Z Find, Euroseek, Excite, FASTSearch, Findspot, Goto.com, Google, HotBot, Infomine, Infoseek, Internet Sleuth, iWon, Librarians Index to the Internet, Looksmart, Lycos, Magellan, MetaCrawler, MetaFind, Metasearch, NorthernLight, OpenDirectory, OpenText, search.com, SearchKing, Snap, Voila, WebWombat, Web Crawler, WWW Virtual Library, Yahoo!, Yahooligans. In terms of sampling Web pages in general, Askjeeves and Web Crawler permitted peeking at sample queries, OpenDirectory selected random categories if an empty query was entered, and All-In-One's 'What's New Too' option showed the day's announcements of new pages.
A small pilot study showed that a sufficient proportion of pages indexed by Yahoo! used META tags, and even the DESCRIPTION tag specifically, that it would be feasible to proceed by sampling from these pages. An application program was therefore created in Delphi 3 to access a sample of Web pages through Yahoo!'s random page service and log results. The NEWT ActiveX control included with Delphi 3 was employed to handle the hypertext transfer protocol (HTTP) and to display pages as they were downloaded.
Visible text was defined as all text that was not part of a tag. This would typically include the page's caption title and most text normally displayed as text in the viewer. Visible textual material that would be excluded would include button captions in forms and any text loaded as part of a frame. Text appearing in graphic form would also be excluded, as would any ALT values given in the IMG tag.
A description was defined as the value given to a DESCRIPTION META tag in a downloaded file.
Degree of match of each description to the corresponding visible text was calculated for words and phrases. The measure used for words was the density of non-case-sensitive matches of visible text words within the description. The measure used for phrasing was density of non-case-sensitive matches of visible text two-word sequences within the description. A word was defined as any sequence of alphabetic characters delimited by other types of characters.
In addition, the longest visible text word sequence found in each description was logged; in the case of a tie, the tied sequences were all logged, separated by a delimiter, in a single record.
Wording and phrasing of descriptions were also compared to the contents of any KEYWORDS META tag in a similar fashion. In addition, the mean position of keyword matches within descriptions was calculated, to test whether the advice to place keywords near the beginning was followed.
Simpson's l [37] , a measure of concentration of vocabulary, was computed for each description as a possible negative indicator of conciseness.
All descriptions were analyzed for general syntactic structure. For this purpose, each description was considered to be divided into segments by sentencelevel punctuation marks: periods (full stops), exclamation marks and question marks. Each segment was then categorized as a noun phrase or sequence of noun phrases (n), a verb phrase or sequence of verb phrases (v), an adjectival or adverbial phrase or sequence (m), a sentence in the indicative mood (s), a sentence in the imperative mood (c), or other (o). For example, the description: 'Marshall Media produces high-quality CD-ROMs for children and adults. Order online from our shop' would be coded sc.
Grammatik [33] was used to obtain overall readability statistics for the descriptions taken as a whole, with each treated as a separate paragraph within a single document.
Descriptions were also examined for the general types of information that they contained, based on approximate assignment to categories of information on the author or corporate body, on products or services, on Web page or site contents or capabilities, and other attributes.
The number of links on each page was also recorded. Included in this count for purposes of this study were not only links defined by HREF values in A and AREA tags, but also 'links' defined by SRC values in FRAME tags.
Results
Requests for random pages were submitted to Yahoo! over limited time periods on two different days. Fig. 1 summarizes the results for the 351 requests submitted on the first of these two days. The most common error (about 79%) was timing out, most usually with a 'not found' or '404' message displayed in the HTML viewer; three timeouts were forced by user intervention when a URL caused an infinite loop. Other common errors were 'error connecting', and 'not found' or '404' errors that did not result in a timeout. Included with errors were downloads producing non-HTML files, seventeen of which were identified specifically as graphics interchange format (GIF) files. A total of 248 (70.7%) of the requests resulted in HTML files. Of these, 136 (54.8%) contained at least one META tag. Of these META tagged files, in turn, 56 (41.2%), contained at least one DESCRIPTION META tag with a value (three contained the tag with no value); 69 contained at least one KEY-WORDS tag.
The combined data for both days gave a total of 626 successful downloads, of which 357 (57.0%) contained META tags and 163 (26.0%) contained DESCRIPTION tags specifically. Lengths of the visible text varied between 0 and 123,333 bytes, with a mean of 1,708 and a standard deviation of 7,115. Correlation between presence of a DESCRIPTION tag and length of the visible text was extremely weak (0.002511) and not statistically significant (z ϭ 0.062934).
As shown in Fig. 2 , the descriptions were generally relatively short. The mean length was 25 words and the median was 20. They could be fairly long, however, with the longest being 294 words. The shortest consisted of the single compound word 'harpercollins'. Using a different measure, 89 (55%) were no more than 150 characters in length and 125 (76.7%) were no more than 200 characters; the longest was 1,789 characters.
Values for Simpson's l ranged from 0.0000 to 0.2406, with a mean of 0.0102, a median of 0.0066 and a standard deviation of 0.0208. The most common value was zero, but this was limited to shorter descriptions (< 25 words). By way of comparison, for keyword lists, values ranged from 0.0000 to 0.3143, with a mean of 0.0244, a median of 0.0145 and a standard deviation of 0.0380.
The most common words in the descriptions, apart from obvious stopwords, were ONLINE (17 occurrences, in 14 descriptions), SERVICE (17, in 17) , INFORMATION (18, in 16), INTERNET (22, in 17) and SERVICES (25, in 17) . The most common non-stopwords in keyword lists were ESTATE (24), SKI (24), FIRE (27) , DESIGN (31), INTERNET (33), SERVICES (36), SOFTWARE (41) and WEB (43). All of the 24 occurrences of the word 'ski' were in one keyword list, as were 25 of the 27 occurrences of the word 'fire' and eleven of the 24 occurrences of 'estate'. One keyword list consisted of the phrase 'WHAT HAPPENED WAS' repeated twelve times (the description for the same page consisted of this phrase repeated ten times, with 'a Tom Noonan movie' inserted in the middle).
The density of visible text words in the descriptions ranged from 0% to 100%, with a mean of 84%. As is clear from Fig. 3 , the distribution was heavily skewed toward the high end, with 85 (52%) of the descriptions having a visible text word density greater than 90%; in fact, 54 (33%) had a visible text word density of 100%.
Somewhat by contrast, the distribution of density of visible text phrasing, as shown in Fig. 4 , appears to be bimodal, with one local maximum in the 30%-40% range and another in the 90%-100% range. In 21 cases, the density was 100%, meaning that the entire description was word-for-word a sequence also found in the visible text. Such descriptions tended to be short, but the longest was a full 46 words. 
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The density of keywords in the descriptions also ranged from 0% to 100%, but the mean was only 38%. There was a moderate positive linear correlation (0.352) between keyword density and length of description (z ϭ 4.385). Length of the KEYWORDS value had slightly lower correlation (0.270) with length of description, which was also statistically significant (z ϭ 3.421).
Density in the descriptions of two-word sequences from the keywords showed a local maximum in the 0-10% range. Thirty-six descriptions contained no keyword word-pairs, but four consisted entirely of keyword word-pairs; the longest of the latter was 'web design, web programming,e-commerce,java,database,online database, graphics design,technology consulting,internet consulting' (http://www.macroconcepts.com:80).
The mean position of keyword matches was nearer the beginning of the description in 74 instances and nearer the end in 66. This difference was not statistically significant according to a chi-square test (p ϭ 0.499) and represented, in any case, a very weak association, with the mean of means being virtually right on the middle spot (0.502).
Common syntactic patterns are shown in Table 1 .
In the 'other' category, ten descriptions contained imperative (c) segments, in five instances at the end of a string of one or more indicative-mood (s) sentences. The largest number of segments in a description was twelve, represented by a trilingual (English/Italian/ French) description, consisting mostly of indicativemood sentences.
The descriptions were rated by Grammatik to have a grade level of 12.11, a sentence complexity of 10/100 and a vocabulary complexity of 50/100.
Author or corporate body information was often mixed with product information in the same description or even the same segment of a description. About two-thirds of descriptions contained information about the author or corporate body, or its services, or both. Less than one-third described what information or other capabilities would be found on the page or site. Only a very small proportion directly stated the intended audience (e.g. 'All Past, Future and Present Human League fans are welcome at Dare!', http://www. ozemail.com.au:80/~renhoek/). Only three included the term 'home page' or 'homepage'. Less than one quarter explicitly named a city, State/province or country where the author or corporate body was located or with which the site was particularly concerned; in a very few other instances, the place could be inferred from other proper names (e.g. of a university or of a street and city quarter). One description (http://www. sunscape.com:80/napier/index.html) referred to 'the leading mortgage producer in the region', without specifying what region was meant (the individual's address does, however, appear in the visible text).
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Discussion
The proportion of pages using META tags, at 57.0%, was noticeably above that of 24.4% reported by Qin and Wesley [38] for pages in polymer chemistry. The proportion of pages using the DESCRIPTION META tag, at 26.0%, was only slightly above the figure of about 21% using both KEYWORD and DESCRIPTION META tags cited by Clark [30] . A longitudinal study to see if tag use increases over time might be of interest.
The suggestion of one source that descriptions are especially important to pages with little visible text was not reflected in practice: pages with less visible text were not significantly more likely to contain the DESCRIPTION tag. This observation does not, of course, invalidate the advice.
The great majority of the descriptions conformed to the maximum length guideline of 200 characters given by Infoseek. A smaller majority conformed to HotBot's more restrictive guideline of 150 characters. The fact that 38 descriptions out of 163 (23%) exceeded the 200-character limit, in one case reaching nearly nine times that number of characters, may suggest that there is a need on the part of some authors for a way of including much longer descriptive information.
The average values for Simpson's l for descriptions were slightly lower than those observed in a previous study of abstracts produced with computer assistance [39] , where the minimum was 0.0069 and the maximum 0.0233, with a mean of 0.0136, a standard deviation of 0.0033 and a median of 0.0136. If the short descriptions with values of zero are ignored, however, the average values are much more similar. The slightly higher, but still modest values of Simpson's l for the keyword lists are not consistent with a view of creators as engaged in widespread 'word stuffing' to increase retrievability of their pages. There are obviously some exceptions, however, such as the keyword list with 25 instances of 'fire' already noted.
The mean proportion of description words found in the visible text showed a much greater range (100%) than that observed in experiments in which subjects wrote abstracts of scholarly articles [39] , where the lowest proportion was 45%. The mean, however, was comparable to the proportions observed in author abstracts of the same documents (78%, 77%, 82%).
The mean density of two-word sequences from the visible text in the descriptions also showed a greater range (100%) than that observed in the abstracting experiments, where the lowest density was 16%. The mean of 45% was similar to the values for author abstracts (42%, 42%, 49%), though slightly below the means for abstracts written by subjects (60%, 58%, 50%).
The bimodal appearance of the phrasing density distribution clearly suggests at least two approaches to authoring descriptions: on the one hand, production of an expression that is original but that echoes substantially wording found in the visible text and, on the other hand, exact copying of an entire expression from somewhere in the visible text. With a larger sample, it would be of interest to examine which parts of the visible text tend to be duplicated in the latter situation.
The differences in range for these statistics are not really surprising, given the expected greater variation in types of document represented by randomly selected Web pages, by comparison to scholarly articles.
Given that most descriptions are not word-for-word repetitions of information given in the visible text, a browser feature to display the description might be of value to some users. Such a feature would need to take into account the fact that some descriptions are quite long. A single line, like the caption bar used for titles, would not be sufficient (indeed, even titles of Web pages are sometimes too long to fit into the space available in the caption bar). The increasing complexity of HTML is making it more and more difficult for a user to access non-display text by the expedient of viewing the page source.
The correlation between lengths of keyword lists and descriptions likely goes a long way in accounting for that between keyword density in descriptions and description length: authors who created longer descriptions also tended to create more comprehensive lists of keywords.
The frequency of syntactic structures consisting largely of indicative-mood sentences suggests some similarity to the normal style of writing employed in scholarly abstracts. On the other hand, noun phrases or sequences of noun phrases were much more common than one might expect in an abstract. Imperative-mood sentences would not be expected in abstracts, and they were relatively rare in the Web page descriptions, in spite of the presumably promotional nature of many of the sites.
The low overall score on Grammatik's sentence complexity measure likely reflects the dominance of relatively short noun phrases, cast as sentences; the relative high score on vocabulary complexity, on the other hand, may be a reflection of the presence of a variety of trade names, as well as technical terms. Given the shortness of many of the descriptions, individual readability scores would probably not be particularly meaningful; that level of analysis was therefore not carried out.
The emphasis on products, services and enterprise identification is somewhat to be expected given the high proportion of obviously commercial sites represented: only 21 (13%) of the 161 URLs that included domain names did not belong to the .com or .net domains or one of the .co.*, .com.* or .net.* subdomains. Qin and Wesley [38] also noted that META tags were more likely in pages that, among other things, dealt with products or services. Users might benefit if creators of non-commercial pages could be encouraged to include descriptions as well and if commercial page creators could be moved to include more information about the pages or sites themselves.
Given the number of links on the typical page, it seems reasonable to assume that, in many cases, the descriptions are intended to apply to a site or collection of pages rather than to a single page. It is therefore planned to repeat the study, with the variation of appending the visible text of linked pages to the visible text of the initial random page. It is hypothesized that both word match and phrase match density within the descriptions will increase substantially with the addition of the linked page texts if the descriptions are indeed intended to apply to multiple pages.
Errors excepted, it appears that the pages returned by requests to the Yahoo! random page generator are generally home pages. How much and in what ways Web page creators use the DESCRIPTION META tag on other types of pages should also be investigated. A variant of the study is therefore planned, in which, instead of the pages immediately returned by Yahoo!, random pages to which those pages are linked will be analyzed.
It would likely be useful to undertake a rating of a sample of descriptions for quality. Even scholarly abstracts have been found to be often of rather poor quality; for example, Pitkin, Branagan and Burmeister [40] demonstrated inconsistencies and other defects in published author abstracts. Inter-rater reliability might, however, be expected to be low; for example, in a study in which subjects rated different abstracts of the same document on various criteria, such as conciseness, agreement was sometimes very poor [39] .
A very simple kind of assistance that might be made available to Web page creators is that already provided in WordPerfect, i.e. copying any abstract into the DESCRIPTION META tag when exporting to HTML. Conceivably, the abstract or description might also be copied automatically to the corresponding Dublin Core tag. Dublin Core elements were rarely encountered in this study, however; moreover, the DC.DESCRIPTION META tag appears to be redundant, especially if it merely duplicates the DESCRIPTION tag.
If more advanced tools are to be produced to assist in the adding of appropriate META tags to HTML documents, it is likely that different tools will suit different types of users. That individuals use quite different approaches in writing abstracts has been noted in studies involving think-aloud protocols [41]; similar observations are to be expected regarding the writing of other kinds of summary. For creating Web page descriptions specifically, results of the present study suggest that some authors might just want a feature to copy text from elsewhere on the page and others might find automatically generated lists of key words or phrases to be helpful.
